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(54) AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To enhance an air conditioning efficiency and 
to prevent or reduce abnormal sound and condensation. 
CONSTITUTION: A heat exchanger 16 and a cross-flow 
fan 1 7 are arranged in an air duct 1 5 for communicating 
suction ports 13A-13C with a diffuser 14. The exchanger 
16 is split to three parts 16a, 16b, 16c. The ports 13A- 
1 30 are formed in number equal to or mode than the 
parts 1 6a-1 6c of the exchanger 1 6, and respectively 
disposed oppositely to the parts 1 6a-1 6c. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ^ ^ 

[Claim(s)] , ^ „ . ^ , ^ 

[Claim 1]In an air conditioner which allocates a heat exchanger and a cross flow tan in a 
ventilation flue which makes a suction opening and an outlet open for free passage An air 
conditioner having arranged said suction opening so that the number of partitions of said heat 
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exchanger and more than the same number may form and each dividing part may be countered, 
respectively while dividing said heat exchanger more than trichotomy. 

[Claim 2]The air conditioner according to claim 1 making suction area of each suction opening, 
and these each suction opening and area of each dividing part of a heat exchanger 
corresponding, respectively come to be mutually in direct proportion. 

[Claim 3]The air conditioner according to claim 1 or 2, wherein each dividing part of each suction 
opening and a heat exchanger is arranged so that central angles when projected from a rotation 
center axis of a cross flow fan, respectively may overlap each suction opening corresponding to 
mutual not less than 60% among each dividing parts. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , . . . . 

[Industrial Application]In this invention, the indoor heat exchanger built in in an interior unit is 
divided into the height direction at plurality, for example, it bends in the shape of L of ** J a 
c h a r a ct e r 

Therefore, the air conditioner aiming at reduction of the height of an interior unit is started, and 
it is related with the air conditioner which improved the physical relationship of each dividing part 
of indoor heat exchanger, and a suction opening, etc. especially. 

[0002] . „ u 

[Description of the Prior ArtjThere are some which were constituted as conventionally shown in 
drawing 5 as an example of this kind of air conditioner. While this air conditioner forms the 
suction openings 3a and 3b in the front face and the upper surface of the main part casing 2 of 
the interior unit 1, respectively. Form the outlet 4 in a front lower part, and the indoor tan / 
which consists of the indoor heat exchanger 6 and a cross flow fan is allocated in the ventilation 
flue 5 in the main part casing 2 which opens these suction openings 3a and 3b and the outlet 4 
for free passage forward and backward. Air conditioning or heating is performed by making indoor 
air ventilate in the figure Nakaya seal direction. _ 
[0003]the indoor heat exchanger 6 — a height direction — for example, two division 6a it is 
6b carried out, and Is bent in the shape of [ of ** ] a character, and reduction of the height of 
the interior unit 2 is aimed at. 

[problem(s) to be Solved by the Invention] However, in such a conventional interior unit 1. Since 
it has met so that each dividing part 6a of the indoor heat exchanger 6 and the bend part 6c 
which connects 6b and is bent in the shape of [ of ** ] a character may be extended towards 
the front suction opening 3a. much air inhaled from this front suction opening 3a to the direction 
ventilates also to the bend part 6c. 

[0005]Since the ventilation which passes along this bend part 6c does not ventilate each dividing 
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parts 6a and 6b of the indoor heat exchanger 6, it has a temperature gradient with the ventilation 
which heat exchange is not carried out, therefore passes along each dividing parts 6a and 6b. 
And since each ventilation which has these temperature gradients joins by the downstream of 
the indoor heat exchanger 6 and blows off from the outlet 4 to the interior of a room, air 
conditioning efficiency falls and also the outlet 4 and indoor fan 7 grade have a technical problem 
that it is easy to generate with dew. 

[0006]For this reason, the necessary spacer which is not illustrated in the bend part 6c is 
packed, it is necessary to make it not make the bend part 6c ventilate, and an increase and its 
attachment work of a spacer part article are needed in the former. 

[0007]Since the ventilation by which the ventilation which passes along each dividing parts 6a 
and 6b passes along the bend part 6c while the part and the rate of flow fall, since each dividing 
parts 6a and 6b serve as a draft resistance does not have this draft resistance, the rate of flow 
is quick. 

[0008]And since the ventilation which have a difference in the rate of flow in this way joins by 
the downstream of the Indoor heat exchanger 6, a turbulent flow occurs and it is easy to 
generate allophones, such as a wings pitch sound (Py sound). 

[0009]Since the bend part 6c is extended towards the front suction opening 3a, the bend part 6c 
can be seen from the outside surface of the front panel 8, and injures an exterior fine sight. For 
this reason, in the former, in order to solve these problems, the blocking member 9 was Inserted 
in the bend part 6c, but in order to use the blocking member 9 as a separate part according to 
this, assembly efficiency fell and cost increased. 

[OOlOjThen, this invention was made in consideration of such a situation, the purpose has high 
air conditioning efficiency, without using a separate part, and It is in moreover providing the air 
conditioner which Is hard to generate an allophone and with dew. 

[0011] ^ , .. 

[Means for Solving the ProblemjThis invention is constituted as follows, in order to solve said 

technical problem. ^ j- ■ 4.1 4.- 

[0012]In an air conditioner which allocates a heat exchanger and a cross flow fan in a ventilation 
flue where the invention of this application according to claim 1 makes a suction opening and an 
outlet open for fi-ee passage. While dividing said heat exchanger more than trichotomy, said 
suction opening has been arranged so that the number of partitions of said heat exchanger and 
more than the same number may form and each dividing part may be countered, respectively. 
[0013]The invention of this application according to claim 2 makes suction area of each suction 
opening, and these each suction opening and area of each dividing part of a heat exchanger 
corresponding, respectively come to be mutually in direct proportion. 

[0014]It is arranged so that the invention of this application according to claim 3 may overlap 
each suction opening corresponding to mutual in central angles when each dividing part of each 
suction opening and a heat exchanger is projected from a rotation center axis of a cross flow 
fan, respectively not less than 60% among each dividing parts. 

[pSlctlonlThe opening of each suction opening is carried out respectively corresponding to each 
dividing part of a heat exchanger, and it is closed in the part corresponding to the bend part 
which connects and bends each dividing parts. For this reason, most air inhaled in the air 
conditioner from each suction opening ventilates each dividing part of a heat exchanger, and it 
hardly ventilates it to the bend part which connects each dividing parts. 

[0016]Therefore, since each ventilation whose rate of flow and temperature are almost equal in 
the downstream of a heat exchanger joins, a turbulent flow decreases, it is hard to generate an 
abnormal noise, air conditioning efficiency Improves, and it decreases with the dew to a cross 
flow fan, an outlet, etc. 

[0017] , ■ J • Q 

[Example]Hereafter, the example of this invention is described based on drawing 1 - drawing 6 . 
Identical codes are given to the same or considerable portion among drawing 1 - drawing 3 . 
[0018]In [ drawing 1 is drawing of longitudinal section of one example of the air conditioner 
concerning this Invention, and ] a figure. An air conditioner has the Interior unit 1 1 and an 



JP-A-H07-208753 



Page 4 



exterior unit which is not illustrated, the interior unit 1 1 is constituted by for example, the wall 
tapestry type etc., and the front lower part suction opening 13A and the front top suction 
opening 1 3B are formed in the lower part and the upper part at the front face of the main part 
casing 1 2, respectively. 

[0019]Each of these suction openings 13A and 13B allocate in a height direction ( drawing 1 
sliding direction) two or more small slits S of the necessary width prolonged almost in parallel 
along with the longitudinal direction ( drawing 1 t he direction of a rear surface of a drawing) of the 
main part casing 1 2 in a necessary pitch, The opening of the outlet 1 4 is carried out under the 
low suction mouth 1 3A. 

[0020]The upper surface suction opening 1 30 to which it comes to carry out the opening of two 

or more small slits S is formed in the upper surface of the main part casing 1 2. 

These each suction openings 13A-13C and the outlet 14 are open for free passage via the 

ventilation flue 15 in the main part casing 12, and are allocating in this ventilation flue 15 the 

indoor fan 17 which consists of the indoor heat exchanger 16 and a cross flow fan forward and 

backward. 

[0021] By the refrigerant piping which is not illustrated, it is connected to pressure reducers, 
such as a compressor, a four-way valve, an outdoor heat exchanger, and an expansion valve, etc. 
at sequential and looped shape, and the indoor heat exchanger 1 6 constitutes a part of closed 
refrigerating cycle which circulates a refrigerant. 

[0022]The indoor heat exchanger 1 6 has bent the trichotomy 1 6a and 1 6b and the bend parts 
1 6d and 1 6e which are 1 6c Carried out and for which adjacent ends are connected further 
among these of the installed number and the same number of each suction openings 13A-13C in 
the shape of [ of ** ] a character to the height direction in the figure. 

[0023]And when the indoor heat exchanger 16 arranges each of those dividing parts 16a, 16b, 
and 16c so that the front lower part suction opening 13A, the front top suction opening 13B, and 
the upper surface suction opening 13C may be countered, respectively, Each bend parts 16d and 
16e of the indoor heat exchanger 16 are arranged in the part which counters the blind parts 13D 
and 1 3E closed between each suction opening 1 3A - 1 3C. 

[0024]Each of those suction opening area SA. SB, and SC constitutes each suction openings 
13A 13B and 130 so that it may be mostly in direct proportion to the area Sa of each dividing 
parts 16a, 16b. and 16c of the indoor heat exchanger 16. Sb, and Sc. as shown m the following 
one formula. 
[0025] 
[Equation 1] 

SA:SB:SC==Sa:Sb:Sc 

[0026]The numerals 18 are a drain pan which receives the drain condensed in the outside 
surface of the indoor heat exchanger 16, and a louver which controls the blow-off angle of the 
blow-off style [19] among .dtawin&_l. 

[0027]Next. an operation of this example is explained. • u i j • 

[0028]Since the indoor fan 17 will rotate if the interior unit 11 is operated, indoor air is inhaled in 
the main part casing 12 from each suction openings 13A-13C, respectively. 
[0029]When these each suction air ventilates each dividing parts 1 6a-1 6c of the indoor heat 
exchanger 16, the rate of flow is slowed down a little by the draft resistance, and also heat 
exchange of it is carried out, it blows off from the outlet 14 to the interior of a room as cold 
blast or warm air, and air-conditions or heats the interior of a room. 

[0030]And since each blind parts 13D and 13E of each suction openings 13A-13C are located 
ahead [ of each bend parts 16d and 16e of the indoor heat exchanger 16 / opening], it is hardly 
ventilated by each bend parts 1 6d and 1 6e. 

[0031]Since the ventilation which passes along these bend parts 16d and 16e has a temperature 
gradient in the top where the rate of flow is quick to the ventilation which passes along each 
dividing parts 16a-16c of the indoor heat exchanger 16 as described above, it makes a fall and 
abnormal noise of air conditioning efficiency, and a cause with dew. but it decreases substantially 
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in this example. 

[0032]For this reason, in this example, the ventilation whose rate of flow and temperature are 
almost equal in the downstream of the indoor heat exchanger 1 6 joins. 

[0033]Therefore, since the turbulent flow generated when large ventilation of the rate-of-flow 
difference joins can be reduced and it can rectify, generating of abnormal noises, such as the Py 
sound, can be reduced. 

[0034]It can be made to decrease with the dew to a fall, and the indoor fan 17 and outlet 14 
grade of the heat exchanging efficiency (air conditioning efficiency) generated when large 
ventilation of a temperature gradient joins. 

[0035]Since each bend parts 16d and 16e which injure the exterior fine sight of the indoor heat 
exchanger 1 6 are arranged to the inner direction of each blind parts 1 3D and 1 3E, respectively 
and each bend parts 16d and 16e are kept from the ability to be seen from the fi-ont face of the 
interior unit 11 , an exterior fine sight can be raised. 

[0036]Although said example explained the case where the installed number of each suction 
openings 13A-13C and the number of partitions of the indoor heat exchanger 16 were set to 
three of the same numbers. This Invention is not limited to this, and it should just form the 
installed number N of the suction openings 13A-13C so that the number of partitions n of the 
indoor heat exchanger 1 6 and more than the same number, i.e., N>=n, may be materialized. 
[0037]For example, in the part corresponding to [ in the interior unit 21 of the 2nd example of 
this invention shown by drawing 2 ] the pars intermedia of the middle dividing part 16b of the 
indoor heat exchanger 16 for the front top suction opening 13B of said 1st example. By formmg 
the 3rd blind part 13F. it forms to the two suction openings 13B1 and 13 B-2, and the feature is 
at the point of having set the number of suction openings as four with much one rather than 
three of the numbers of partitions of the indoor heat exchanger 16. 

[0038]The physical relationship of the height direction of each dividing parts 1 6a-16c of the 
indoor heat exchanger 16 and each suction openings 13A-13C which counter these, respectively 
does not necessarily need to be thoroughly in agreement by 1 to 1, For example, when each 
suction openings 13A-13C and each dividing parts 16a-16c are projected from the center of 
rotation of the indoor fan 17. respectively. What is necessary is just to position so that the 
physical relationship of each height direction of the upper row dividing part 16c may overlap 
mutually [ not less than at least 60% ] the front lower part suction opening 13A, the ower berth 
dividing part 16a of the indoor heat exchanger 16 and the front top suction opening 13B, and the 
middle dividing part 16b and the upper surface suction opening 13C by the central angle of the 
indoor fan 1 7. That is. as shown in drawing 3 and drawing 4 , the height in a figure of the lower 
berth dividing part 16a of the indoor heat exchanger 16. While central angle thetaa of the indoor 
fan 17 shows, the aperture width of the height direction in a figure of the front lower part suction 
opening 13A which counters this lower-berth dividing part 16a. It expresses with centra! angle 
thetaA of the indoor fan 17. and when these central angle thetaa and thetaA sets to thetaR 
further the central angle which overlap mutually, it constitutes so that the following kl) types 
may be materialized. 
[0039] 

[Equation 2]theta R>=theta axO.6 .... (2) ...... r 4.u * * 

This (2) type is applied also to the physical relationship of the height direction of the front top 
suction opening 13B. the middle dividing part 16b and the upper surface suction opening 13C. 
and the upper row dividing part 1 6c. 

[0040] ^ • r u 

[Effect of the Invention]As explained above, this invention is carrying out the opening ot each 
suction opening respectively corresponding to each dividing part of a heat exchanger. 
It has closed in the part corresponding to the bend part which connects and bends each dividing 

Fol^this reason, most air inhaled in the air conditioner from each suction opening even if it did 
not use separate parts, such as a blocking member, makes each dividing part of a heat 
exchanger ventilate, and the bend part which connects each dividing parts is not made to almost 
ventilate it. 
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[0041] Therefore, since each ventilation whose rate of flow and temperature are almost equal in 
the downstream of a heat exchanger joins, a turbulent flow decreases, it is hard to generate an 
abnormal noise, air conditioning efficiency improves, and it decreases with the dew to a cross 
flow fan, an outlet, etc. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] 0utline drawing of longitudinal section of the 1st example of the air conditioner 
concerning this invention. 

[Drawing 2] Outline drawing of longitudinal section of the 2nd example of the air conditioner 
concerning this invention. 

[Drawing 3] Outline drawing of longitudinal section showing the physical relationship of the height 
direction of each dividing part of indoor heat exchanger and each suction opening in the example 

shown by drawin gj.. ^_ • 4.- ^ 

[Drawing 4] The explanatory view showing a part of physical relationship of the height direction or 
each dividing part of indoor heat exchanger and each suction opening in the example shown by 
drawing 1 . 

[Drawing 5] Outline drawing of longitudinal section of a conventional example. 
[Description of Notations] 

11 and 21 Interior unit 

12 Main part casing 

1 3A Front lower part suction opening 

13B, 1381, and 13 B-2 Front top suction opening 

1 3C Upper surface suction opening 

14 Outlet 

15 Ventilation flue 

16 Indoor heat exchanger 

16a The lower-berth dividing part of indoor heat exchanger 
16b The middle dividing part of indoor heat exchanger 
16c The upper row dividing part of indoor heat exchanger 

1 7 Indoor fan 

1 8 Drain pan 

1 9 Blow-off louver 



[Translation done.] 
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